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Steady characteristics of internal flow in annular casing of nuclear main pump

CHENG Xiao-rui'*, BAO Wen-rui', FU Li', YE Xiao-ting'

(1. College of Energy and Power Engineering, Lanzhou Univ. of Tech., Lanzhou 730050, China; 2. Key Laboratory of Fluid Machinery and

Systems of Gansu Province, Lanzhou Univ. of Tech., Lanzhou 730050, China)

Abstract: Based on the Reynolds equation in relative frame of reference plus RNG k- turbulence model
and using SIMPLE algorithm, the numerical simulations of AP1000 nuclear reactor principal pump model
is performed with fresh water as medium and the steady-state characteristics of the internal flow in annular
pumping casing is investigated under conditions of different flow rate. The result shows that the hydraulic
loss of annular pumping casing will vary with the flow rate, exhibiting nonlinear relationship to each other.
The flow rate of the annular flow in the annular casing will increase gradually along the main flow direc-
tion, but the variation rule of flow rate in outlet diffuser will be different under working conditions. Under
the condition of 1.0 and 1.2 design flow rate, the fluid in annular casing will almost all enter into the outlet
diffuser and, however, under the condition of 0.6, 0.8 and 1.4 design {low rate, only a part of {luid in an-
nual casing can enter into the outlet diffuser, and the rest flow will become a backflow. With the increase
of the flow rate, the turbulent kinetic energy of the flow in annular casing will decrease at first and then in-
crease. Under different working conditions, the change of vortex shape and quantity near the right tongue
will lead the internal flow field in annular casing to change, and then affect the change rule of flow rate of
annular casing.
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Fig.6 Characteristic curves of modeled pump
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Fig.7 Hydraulic loss curves of annual pumping casing
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Fig.8 Static pressure curves of annual pumping casing
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Fig.10 Total pressure curves of annual pumping casing
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